To report outcomes of 21 total wrist arthroplasties (TWA) using the Universal 2 prosthesis. Methods. Five men and 14 women aged 44 to 82 (mean, 62) years underwent 21 total wrist arthroplasties for rheumatoid arthritis (n=19) and post-traumatic arthritis (n=2) by a single surgeon using the Universal 2 prosthesis. Pre-and post-operative pain and function were assessed by a single surgeon using the Disabilities of the Arm, Shoulder and Hand (DASH) score and the patient-rated wrist evaluation (PRWE) score. Range of motion, stability, dislocation rate, and neurovascular status were also assessed. Radiographs were evaluated for implant alignment and fit, screw positioning, and implant loosening. results. The mean time to assessment of the range of motion was 3.1 (range, 1.8-3.9) years, and the mean time to assessment of the PRWE score was 4.8 (range, 2.1-7.3) years. The range of motion in each direction and the mean DASH and PRWE scores improved significantly following TWA. Two patients
had restricted range of motion, which was treated by manipulation under anaesthetic (after 6 months in one and 8 weeks in the other). One patient underwent excision of a palmar bony bridge. One patient endured extensor pollicis longus rupture and underwent tendon transfer after 5 months. Radiographs revealed no evidence of implant loosening, migration, or malalignment. There was no sign of osteonecrosis in the remaining carpals or metacarpals. conclusion. The Universal 2 TWA achieved significant improvement in range of motion and functional outcome of the wrist, with reduced rates of early joint instability, dislocation, and implant loosening, compared to previous implants. The small implant size and cementless design reduce bone loss and osteonecrosis. the wrist joint becomes inflamed, releasing enzymes that destroy bones and soft tissues and cause pain, instability, and deformity. In the early stages of the disease, drugs, steroid injections, and splints may have benefits. Surgery is necessary when there is increasing pain and deformity. Wrist arthrodesis achieves a pain-free wrist but with no movement. TWA enables reduction of pain while maintaining function. 1 TWA design features include cemented, uncemented, constrained, semi-constrained, and unconstrained; each has varying degrees of success. Complications that may arise include prosthetic loosening, carpal collapse, muscle shortening, tendon rupture, soft-tissue contracture, and soft-tissue imbalance causing dislocation. [2] [3] [4] [5] [6] [7] The Universal 2 prosthesis (Integra, Plainsboro [NJ], USA) is a modified Menon (Universal) prosthesis. It is an unconstrained joint with a cobalt chrome radial component and titanium carpal component, each with a beaded porous coating for osseous integration. 8 The radial inclination is reduced from 20º to 14º to increase stability. The ellipsoidal design of the carpal component enables a more consistent contact area with the radial component throughout range of motion, compared with the original toroidal shape. The increased radial component width provides greater capture of the carpal component, thus conferring greater rotational stability. 9 Early results with the Universal 2 prosthesis have been encouraging, with no episodes of dislocation, implant loosening, or revision. 8, 10 We report outcomes of 21 TWA using the Universal 2 prostheses.
Materials and Methods
Between September 2004 and March 2008, 5 men and 14 women aged 44 to 82 (mean, 62) years underwent 21 total wrist arthroplasties using the Universal 2 prosthesis by a single surgeon for rheumatoid arthritis (n=19) and post-traumatic arthritis (n=2) [ Table 1 ].
Pre-and post-operative pain and function were assessed by a single surgeon using the Disabilities of the Arm, Shoulder and Hand (DASH) score and the patient-rated wrist evaluation (PRWE) score. 11, 12 Range of motion, stability, dislocation rate, and neurovascular status were also assessed. Radiographs were evaluated for implant alignment and fit, screw positioning, and implant loosening. Loosening was defined as the appearance of radiolucent lines around the prosthesis. Pre-and post-operative outcome was compared using the paired t test. results Two patients were lost to follow up for assessment of range of motion. One patient died of unrelated causes prior to DASH and PRWE scoring. For the remaining patients, the mean time to assessment of the range of motion was 3.1 (range, 1.8-3.9) years, and the mean time to assessment of the PRWE score was 4.8 (range, 2.1-7.3) years. The range of motion in each direction and the mean DASH and PRWE scores improved significantly following TWA ( Table 2) . No intra-operative complications were encountered. No patients had signs of instability, dislocation, or neurovascular compromise. Three patients developed superficial infections, which were resolved with oral antibiotics. Two patients had scar sensitivity issues, which were resolved with moisturisation and massage. Two patients had restricted range of motion, which was treated by manipulation under anaesthetic (after 6 months in one and 8 weeks in the other). One patient underwent excision of a palmar bony bridge (Fig. 1) . One patient endured extensor pollicis longus rupture and underwent tendon transfer after 5 months.
After a mean follow-up of 3.1 (range, 1.8-3.9) years, radiographs revealed no evidence of implant loosening, migration, or mal-alignment. There was no evidence of osteonecrosis in the remaining carpals or metacarpals. The radial screw in the carpal component penetrated the second metacarpal to achieve maximum bony anchoring, whereas the ulnar screw penetrated the hamate only to enable the fifth carpometacarpal joint flexibility and thus preserving grip strength (Fig. 2) .
discussion
TWA achieves satisfactory early outcome in terms of pain relief and motion, [13] [14] [15] but in the long term it shows a high rate of implant failure 16 synovitis. 13 There are different TWA designs (Meuli, Volz, biaxial, trispherical, and the GUEPAR) [2] [3] [4] [5] [6] [7] ; each has varying degrees of success and complications (implant loosening, peri-prosthetic bone resorption, and wrist imbalance). For the Menon or Universal prosthesis, the concave articular surface of the radial component has 20º of radial inclination and a Y-shaped tie mesh stem for fixation. The carpal component is ovoid with 3 holes in the carpal plate for screw fixation. 17 In a study of 31 patients treated with the Universal prosthesis and followed up for a mean of 6.7 years, 17 88% were painfree, and the mean arc of flexion-extension increased from 56º to 78º, but the overall complication rate was 32%, with 5 patients developing volar dislocation. In another study of 22 cases, 18 the range of motion and patient satisfaction increased significantly, but the rate of dislocation remained high at 14%.
and silicone
The results of the Universal 2 prosthesis were comparable to those of the biaxial prosthesis (DePuy Orthopaedics, Leeds, UK). 19 Consistent with other Universal 2 prosthesis studies, 10, 20 our study revealed no radiological evidence of loosening, with the rate being lower than for other implants. 19, 21 Nonetheless, the follow-up was not long enough to draw conclusions about implant loosening. A potential cementless design may avoid thermal osteonecrosis of the third metacarpal noted with a cemented carpal component. In addition, the small size of the Universal 2 prosthesis enables minimal bone resection, should arthrodesis be performed later. In addition, stability appeared to be improved, compared to previous designs. 10, 17, 18, 21, 22 The mean DASH score was similar to that in other studies of the Universal 2 prosthesis, 10 the original Universal implant, 21 and previous designs. 19 Complications in terms of stiffness, tendon rupture, and infection were similar to those encountered with other prostheses. 19 
